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TITLE 

Coordinated Emission of Fragrance, Light, and Sound 
BACKGROUND OF THE INVENTION 

Field of the Invention 

This invention relates to the integrated presentation of ambient conditions, including various 
combinations of aroma, light, and sound. More particularly, this invention relates to the 
controlled and coordinated emission of light and fragrance into a given area such as a room or 
a region of a yard to create a desired atmosphere within the given area. Even more 
particularly, this invention relates to the combined presentation of at least two of light, sound, 
and aroma to produce a desired sensory effect on persons within a given area, through a 
network of devices for providing fragrance, light, and sound, or a single device which 
coordinates the emission of the same. 
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Description of the Related Art 



Automatic light controllers for controlling ambient light in a room are well known. Also 
known are devices for controlling the temperature and/or humidity in a room and devices for 
controlling a fragrance to be dispensed in a room. In addition, acoustic generators for 
generating soothing natural sounds and/or music are also known. 

Lighting devices which emit different colored light, such as from light emitting diodes (LEDs) 
are generally known, as demonstrated with respect to the use of multiple light emitting diodes 
(LED's) in a single unit, as disclosed in U. S. Patent No. 6,149,283. Illumination 
arrangements which are controlled remotely are disclosed in U.S. Patent Nos. 6,016,038; 
6,150,774; 6,166,496; 6,211,626; 6,292,901; and 6,340,868. 

With respect to the many devices known for dispensing fragrance, U.S. Patent No. 5,382,410 
discloses an electrostatic vapor/aerosol generator for supplying aromatic oil, deodorant, 
disinfectant, fumigant, fungicide, insecticide or bactericide to a room. U.S. Patent No. 
4,702,418 discloses an adjustable aerosol dispenser for supplying different amounts of a 
fragrance into a room according to sensed light, odor, sound, etc., within the room. U.S. 
Patent No. 5,1 15,975 discloses a device for emitting a vaporized substance into the atmosphere 
according to the setting of a timer. U.S. Patent No. 6,135,369 discloses an electrostatic sprayer 
which can spray insecticides, which can be controlled according to selected on times and off 
times, and which incorporates a sensor to sense the available power for continued operation. 
U.S. Patent No. 4,689,515 discloses an ultrasonic liquid atomizer with automatic frequency 
control. U.S. Patent Nos. 3,543,122 and No. 3,615,041 disclose aerosol dispensers having 
timers for controlling the operation of the dispensers according to preset times. 

Acoustic generators for generating sound and/or playing sounds/music stored in a memory are 
known in the art. These can be found in conventional clock radios, such as described in U.S. 
Patent No. 5,483,689. Other examples of acoustic generators may be found in U.S. Patent 
Nos. 5,452,270 and 6,423,892. 
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The known multicolor lighting, sound, and atmospheric control devices, however, are 
independently constructed and it is difficult to control the resultant overall effect when several 
of these devices are used in the same room or area. In addition, the prior art has been capable 
of producing only limited ambient effects and, consequently, the conditions which have been 
produced by prior art arrangements are normally recognized as being artificial and not natural. 
The known devices also do not provide multiple coordinated functions, such as multicolor 
lighting control together with controlled emission of a fragrance to produce a light presentation 
with accompanying fragrance variance. 

There are, however, plug-in night lights known in the art which dispense fragrance. An 
example of this type of device can be found in U.S. Patent No. 6,478,440. Nevertheless, 
devices of this nature provide limited control of ambient conditions and do not allow for 
coordinated presentations of various mixtures of light, sound, and aroma. 

In addition, U.S. Patent No. 6,554,203 discusses triggering a fragrance based on a signal 
related to the change of a movie frame or the like. U.S. Patent No. 5,734,590 discusses 
triggering an aroma based on a "utility signal." Again, however, these patents do not describe 
a device, or network of devices, that allows for the setting and/or programming of a fully 
coordinated presentation of light, sound, and aroma as detailed below. 

SUMMARY OF THE INVENTION 

According to one aspect, our invention provides novel methods and apparatuses for producing 
desired ambient conditions in a given area such as a room or a yard. These novel methods and 
apparatuses involve an electrically controlled light emitting device which is located to emit 
visible light into the given area; an electrically controlled fragrance dispenser which is also 
located to emit a fragrance into the given area; and a controller which is constructed and 
connected to control the operation of the light emitting device and the fragrance dispenser in a 
coordinated manner such that a desired combination of light and fragrance is emitted into the 
area. The controller is constructed and operated to cause the light emitting device and the 
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fragrance dispenser to emit light and fragrance in coordination with each other over a period of 
time. 

In a more specific aspect, our invention involves the provision of several light emitting devices 
and several fragrance dispensers which are connected to be controlled by a common controller 
to provide an overall desired ambient effect in the area. 

In another specific aspect, our invention involves the use of a timer to control the coordinated 
operation of the light emitting devices and fragrance dispensers over a period of time 
according to a predetermined program. 

In addition, our invention may involve a presentation which simultaneously stimulates the 
senses of sight, sound, and smell in an integrated manner. By stimulating a greater number of 
senses, the presentation is made to appear more natural and not artificial. 

According to another aspect of our invention, there is provided a novel method for presenting, 
in an enclosed area such as a room, a combined presentation of light, sound, and aroma to 
produce a desired overall sensory effect on persons within the room. This novel method 
comprises the steps of providing in the room, a plurality of controllable lamps, controllable 
acoustical generators, and controllable fragrance dispensers. The operation of the lamps, 
acoustical generators, and fragrance dispensers are then controlled in an integrated manner 
according to a predetermined program so as to produce the desired sensory effect. 

According to yet another aspect of our invention, there is provided a novel apparatus for 
presenting, in an enclosed area such as a room, a combined presentation of light, sound, and 
aroma to produce a desired overall sensory effect on persons within the room. The novel 
apparatus comprises a plurality of controllable lamps, controllable acoustical generators, and 
controllable fragrance dispensers, all located in the room. A programmed controller is also 
provided in the room. The controller is programmed and is connected to control the operation 
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of the lamps, acoustical generators, and fragrance dispensers in an integrated manner to 
produce the desired sensory effect. 

According to another aspect of our invention, there is provided a novel apparatus for 
producing a combined presentation, which comprises a fragrance dispenser and a light source. 
The fragrance dispenser is refillable and has a fragrance controller for adjusting the rate at 
which the fragrance dispenser dispenses a fragrance. The light source comprises a plurality of 
LEDs of at least two different colors and a light controller for controlling the operation of the 
plurality of LEDs. In addition, the fragrance controller and the light controller are positioned 
in a single housing. Preferably, the fragrance controller and the light controller communicate 
so as to work in synchronization with each other. 

The apparatus may further include a processor for controlling the operation of the light 
controller and fragrance controller to control the light source and the fragrance dispenser to 
produce a predetermined presentation over a set period of time. The predetermined 
presentation may set the rate at which the fragrance dispenser dispenses fragrance over the 
course of the presentation, and vary at least one of the color and intensity of at least one of the 
plurality of LEDs over the course of the presentation. 

Alternatively, or additionally, the processor may be programmable, so as to allow a user to 
program the operation of the fragrance controller and light controller to control both the light 
source and the fragrance dispenser to produce a desired presentation over a set period. 

The apparatus may also include an acoustical generator for generating sounds. In addition, the 
apparatus may include a memory for storing audio files. The acoustical generator may be 
controlled in manners similar to those discussed above with respect to the fragrance dispenser 
and light source. Accordingly, sound may be incorporated into the predetermined or user- 
programmed presentations. 



BNSDOCID: <WO 03098971A1 J_> 



WO 03/098971 PCT/US03/14769 

-6- 



According to another aspect of our invention, there is provided a novel apparatus for 
producing the combined presentation, which comprises a fragrance dispenser, a light source, 
and a microprocessor. The fragrance dispenser is refillable and controllable, so as to adjust the 
rate at which the fragrance dispenser dispenses a fragrance. The light source includes a 
plurality of LEDs of at least two different colors and is controllable so as to adjust the 
operation of the plurality of LEDs. The microprocessor controls the rate at which the 
fragrance dispenser dispenses fragrance and the operation of the light source. 

This embodiment may also include a memory for storing a program for causing the 
microprocessor to control the light source and the fragrance dispenser to produce a 
predetermined presentation. In addition, the microprocessor may be programmable by a user. 
The apparatus may also include an acoustical generator for incorporating sound into the 
programmed or preset presentations. 

According to yet another aspect of our invention, there is provided a novel apparatus for 
producing the combined presentation, which comprises a plurality of fragrance dispensers, a 
light source, and a microprocessor. The plurality of fragrance dispenser are each refillable and 
separately controllable, so as to adjust the rate at which each of the fragrance dispenser 
dispenses fragrance. The light source comprises a plurality of LEDs of at least two different 
colors and is controllable so as to adjust the operation of the plurality of LEDs. The 
microprocessor controls the rate at which each fragrance dispenser dispenses the fragrance and 
the operation of the light source. 

Again, this embodiment may also include a memory for storing a program for causing the 
microprocessor to control the light source and the fragrance dispenser to produce a 
predetermined presentation. In addition, the microprocessor may be programmable by a user. 
The apparatus may further include an acoustical generator for incorporating sound into the 
programmed br preset presentations. In this embodiment, however, the program can control 
how and when a plurality of different fragrances may be emitted during a given presentation. 
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The fragrance dispenser (or dispensers) used in any one of the embodiments of our invention 
may dispense fragrance using a piezoelectrically actuated atomization device, a heat-assisted 
evaporation device, a fan-assisted evaporation device, among other know fragrance dispensing 
devices. Also, any one of the embodiments may also include a sensor for controlling operation 
of the apparatus. For instances, the apparatus may include a photosensor which detects light, 
wherein the photosensor controls at least one of the fragrance emission, sound emission, and 
light emission. Alternatively, the apparatus may include a motion sensor which detects 
motion, a fragrance detector which detects a fragrance level, and/or a sound sensor for 
detecting sound. Any of the above-discussed embodiments may also include a timing 
mechanism for measuring time. Thus, a user may program the timing mechanism to cause the 
apparatus to emit light, sound, or fragrance at a set time. 

Our invention is also directed to a single, compact apparatus that produces presentations 
comprising a combination of light, sound, and aroma, wherein the presentations can be 
programmed and stored by a user or chosen by a user from preset presentations. Further, our 
invention may comprise a user-programmable device which allows the user to set the light and 
fragrance levels (and, optionally, the operation of an audio system) or program a presentation 
varying those levels, wherein the light emission is dictated by pulse width modulated LEDs 
and the fragrance emission is dictated by one or more pulse width modulated atomizers. Our 
invention is also directed to controlling, individually and jointly, a pulse width modulated 
fragrance device and a pulse width modulated lighting device (and, optionally, an audio 
system) using programming means, wherein the operation of the fragrance device and lighting 
device may be (i) synchronized, (ii) varied (with respect to emission levels) in coordination 
with each other device, and (iii) programmed as a stored presentation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a diagrammatic plan view showing one embodiment of our invention; 

Figure 2 is a diagrammatic plan view showing another embodiment of our invention; 
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Figure 3 is a diagrammatic representation of a room equipped with the elements of the present 
invention; 

Figure 4 is a diagrammatic plan view showing yet another embodiment of our invention; 
Figure 5 is a front plan view of another embodiment of our invention; 

Figure 6 is a diagrammatic plan view showing the arrangement of the components of the 
embodiment shown in Figure 5; 

Figure 7 is a cross section of an evaporator for use in one embodiment of our invention; 

Figure 8 is an elevational cross section of an atomizer for use in one embodiment of our 
invention; 

Figure 9 is an enlarged fragmentary cross section, taken in elevation, of the upper portion of a 
replacement reservoir together with a vibratory-orifice-plate atomizing arrangement used in 
the atomizing device of Figure 8; 

Figure 10 is diagram of a circuit used for controlling the operation of one embodiment of our 
invention; 

Figure 1 1 is a flow chart showing the operation of a program for controlling the circuit shown 
in Figure 10; and 

Figure 12 is a diagram of another circuit for controlling the operation of another embodiment 
of our invention. 



<WO 03098971A1J_> 



WO 03/098971 PCT/US03/14769 

-9- 

DET AILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Our invention can be provided as a networked system in which a plurality of separate devices, 
including combinations of those for emitting light, fragrance, and sound, are commonly 
controlled to produce a coordinated ambient effect. Our invention can also be embodied in a 
single device which emits various combinations of light, fragrance, and sound. 

Figures 1-3 provide examples of network-type systems for producing a coordinated ambient 
effect. As shown in Figure 1 , there is provided in a room 10, or other area such as a yard, a 
processor 12, a luminescent device 14, and a fragrance dispenser 16. The luminescent device 
14 is a light emitting device. In a preferred arrangement, the luminescent device 14 includes 
light emitting diodes (LEDs) 14a, 14b, and 14c, which emit light in different colors, 
respectively. However, other conventional light devices (incandescent, halogen, flourescent, 
etc.) may be used to provide illumination. 

The fragrance dispenser 1 6 may hold a cartridge that contains a fragrance in any one of a 
number of conventional forms, including gel and liquid forms. The fragrance may be 
vaporized by the application of heat and ejected into the room 10 from an outlet 16a. In such a 
case, the dispenser 16 may have a controllable heating device to vary the rate at which vapor is 
driven from the fragrance or a mechanical controller for controlling the airflow around the 
fragrance to be vaporized (such as a shield or fan). A detailed discussion of preferred 
fragrance dispensers is set forth below. 

The processor 12 is preferably a programmable device that produces output signals at 
terminals 12a and 12b according to an internal program. The output signals may be in the 
form of voltages or in the form of coded pulses or other coded signals which control the 
operation or output intensity of the luminescent device 14 and the fragrance dispenser 16. The 
terminals 12a and 12b may be connected by means of wires 18 to control units 15 and 17 on 
the luminescent device 14 and the dispenser 16. Alternatively, the processor 12 may have a 
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single output terminal connected via a common bus to the control units 15 and 17. In such a 
case, the coded signals are provided with appropriate addresses to ensure that they are 
recognized only by the particular control unit to which they are directed. It will also be 
appreciated that the wires 18 and the bus could be eliminated and the coded signals with 
addresses from the processor 12 could be transmitted to the control units 15 and 17 by wireless 
means such as by infra-red light or radio signals, or be communicated over power supply lines. 

The processor 12 includes an internal clock 2 to control its operation according to a controlled 
program. In this manner, the luminescent device 14 and the dispenser 16 are controlled to 
emit light and fragrances in a coordinated manner over time into the area 10 to produce a 
desired effect within the area. 

Figure 2 shows a second embodiment of our invention in which several luminescent devices 
14 and dispensers 16 are provided and connected to be controlled in a controllable manner 
from a single processor 12. The embodiment of Figure 2 may also, or alternatively, include 
combined luminescent devices and dispensers 21, of the type described in more detail below in 
connection with Figure 4, for example. All of the devices are connected by means of wires 24 
to the processor 12. Alternatively, the devices 14, 16, and 21 may communicate with the 
processor 12 by wireless means, such as radio, infrared or sound signals. The embodiment of 
Figure 2 provides the advantage that a large area may be controlled by means of a single 
processor 12. Also, the processor 12 may be programmed to cause different effects to be 
produced in different parts of the area 10. 

The devices 14, 16, and 21 may be controlled from a common bus connected to the processor 
12. In such a case, the processor could be constructed to produce signals with appropriate 
addresses so as to control the output of desired ones of the devices 14, 16, and 21. Similarly, 
in the case where die signals are transmitted from the processor 12 to the devices 14, 16, and 
21, such signals should be encoded with the address of the particular device to be controlled by 
the signals. 
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In another embodiment of our invention, a network-type system may further include an 
acoustical device for emitting sound to enhance the desired environmental effect. One 
example of a system combing light, aroma, and sound is shown in Figure 3. 

As shown in Figure 3, a room 1 10 contains furniture 1 12 and 1 14, such as shelves or tables. 
Lamps 1 16 are shown to be mounted on the ceiling 1 18 of the room 110; and acoustical 
speakers 220 are shown to be mounted on walls 222, 224, and 226 of the room. It should be 
understood that the number and the placement of the lamps and speakers may be according to 
any arrangement which will produce a desired visual or acoustical effect. One or several 
fragrance dispensers 228 are provided on the furniture 112 and 1 14. The number of fragrance 
dispensers and their location should be arranged to produce a desired olfactory effect upon 
persons within the room 1 10. 

The lamps 1 16, the acoustical speakers 220 and the fragrance dispensers 228 are each provided 
with associated receivers 1 16a, 220a, and 228a for receiving control signals which control the 
individual operation of each lamp, speaker, and fragrance dispenser. A program control 132 is 
shown on the furniture 1 14, although the particular location is not important. For example, the 
program control 132 may be mounted on one of the walls 222, 224, or 226. As can be seen, 
the program control 132 is connected to a transmitter 134 which is shown to be mounted on 
the wall 226. The transmitter is constructed to produce control signals which are received by 
the individual lamps 116, speakers 220, and dispensers 228. The program control operates 
according to a predetermined program to produce control signals which are coded to identify 
and to control the operation of each of the lamps 116, speakers 220, and dispensers 228. 
These control signals are sent from the program control 132 to the transmitter 134. The 
transmitter 134 in turn transmits these control signals to the appropriate lamps, speakers, and 
fragrance dispensers to control their operation. The signals from the transmitter to the 
individual lamps 116, speakers 220, and dispensers 228 may be transmitted via wires, in which 
case individual wires must be connected between the transmitter 134 and the receivers 1 16a, 
220a, and 228a of the respective lamps, speakers, and dispensers. Alternatively, the signals 
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may be transmitted in a wireless manner and may be in the form of coded infrared, optical, 
acoustical or radio signals. 

It will be appreciated that the program can be set to operate the lamps, speakers, and fragrance 
dispensers in any desired manner to produce a desired overall sensory effect. In some cases, 
for example, the fragrance dispensers 228 may be operated only with the lamps 1 16 while in 
other cases the fragrance dispensers 228 may be operated only with the speakers 220. 

The arrangement, number, and type of lamps, speakers, and fragrance dispensers to be used 
depends on the particular type of ambient condition to be achieved. For example, the lamps 
1 1 6 may be of a type that will produce different colors or other visual effects in the room 1 10. 
Also, the speakers 220 may be connected to produce particular sounds, such as that made by 
wind, sea, birds, or animals. Also, the speakers 220 may be connected to produce music or 
other man-made sounds. The fragrance dispensers 228 may be provided with different 
fragrances to be emitted in particular areas of the room at different times. The output 
intensities of the individual lamps, speakers, and fragrance dispensing devices may also be 
programmed to produce variable effects; and selected ones of each may be turned off and on to 
change the overall ambient conditions in the room. 

The control program 1 32 may be factory set or it may be made to be set by the user. It will be 
understood that the control program may be set to activate any combination of lamps, speakers 
and/or dispensers, according to the particular ambient condition to be produced. Further, the 
program control 132 may be overridden manually in the event that a preprogrammed setting is 
not desired. The programming may be achieved by use of well known electronic techniques 
and control equipment. Examples of preferred programming is discussed in more detail in 
subsequent sections. 

Other than network-type devices, our invention can also be embodied in a single unit that may 
emit various combinations of light, fragrance, and sound. 
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For example, Figure 4 shows a modification of our invention in which a luminescent device 
and a dispenser, as described with respect to the embodiment shown in Figure 1, are combined 
into a single integral unit 21 . Here, signals at a terminal 12c are transmitted via a wire 18, or 
in a wireless manner, to a control unit 23 on the integral unit 21. Otherwise, the system may 
be of the same construction as in Figure 1. The embodiment of Figure 4 has the advantage that 
fewer devices are required and their setup is simplified. 

Figure 5 shows another embodiment of our invention in which a single presentation unit 1 
emits light, fragrance, and sound. The presentation unit 1 includes a light array 42 including a 
plurality of different color LEDs. In particular, light array 42 includes a plurality of red LEDs 
40a, blue LEDs 40b, and green LEDs 40c. The plurality of LEDs can be individually activated 
and controlled to adjust their respective colors and intensities. Of course, any number of 
different color LEDs may be provided to produce the desired light show. For simplicity sake, 
our invention will most often be described using a three-color arrangement. Also, other light 
emitting devices may be substituted, as desired. 

Presentation unit 1 also includes a fragrance dispenser 31 for dispensing fragrance. The 
dispenser 31 includes a bottle 120, detachably retained in dispenser 31, which holds a 
fragrance-containing liquid. A pattern 130 on the side of the bottle 120 aligns with an opening 
140 in a front shell 150 of dispenser 31. The raised pattern 130 and the opening 140 mate to 
cause the bottle 120 to be retained in a cavity defined by the front shell 150, so that the bottle 
120 may dispense fragrance. Vents 310 may be provided to allow the passage of air across a 
dispensing wick (not shown) for wicking liquid from the bottle 120 to the air. The passage of 
air though the vents 310 may be aided by a fan, if desired. The details of the operation of 
fragrance dispensers such as dispenser 3 1 are set forth more fully below. 

Presentation unit 1 also includes speakers 50 for emitting music, sounds of nature, and the like, 
to produce a suitable effect in connection with a light presentation by light array 42 and an 
aroma released from the liquid in bottle 120. 
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A programmable user control 90 is also provided to program the operation of light array 42, 
speakers 50, and fragrance dispenser 31. The user control 90 includes an on/off switch 92 
which activates each of light array 42, speakers 50, and fragrance dispenser 31. Thus 
activated, the light array 42 sends power to the LEDs 40a-40c to produce light, speakers 50 to 
emit sound, and fragrance dispenser 3 1 to emit the fragrance from the liquid in bottle 120. The 
manner in which each of these systems is operated can be programmed from user control 90. 

Buttons 80a-80e activate preprogrammed presentations stored in a memory to cause a 
processor to control each of the light array 42, speakers 50, and fragrance dispenser 31 to 
produce a coordinated presentation of light, sound, and aroma. Such presentations may 
include varying the activation, color, and intensity of LEDs 40a-40c over the course of the 
presentation; setting and/or varying the rate at which fragrance is dispensed from dispenser 31 
over the course of the presentation; and playing a designated audio presentation through the 
speakers 50 over the course of the presentation. 

The predetermined presentation may also be activated automatically in response to a signal 
from a sensor S. The sensor S may be any one of a number of sensing devices. For instance, 
the sensor S may be a photosensor that detects light. Accordingly, the sensor S may be set 
such that, when a predetermined amount of light is detected (indicating, for instance, sunset or 
sunrise), the sensor causes presentation unit 1 to activate one of the preprogrammed 
presentations stored in the memory. Other examples of suitable sensors include sensors that 
detect temperature, sound, movement, fragrance (i.e., a feedback loop) etc. Also, the operation 
and configuration of a sensing system may be made in accordance with conventional practice. 

Alternatively, a user may program presentation unit 1 to produce a personalized presentation. 
Pressing button 62 allows a user to program the fragrance aspect of the presentation. Once 
button 62 has been pressed, the user can press button 82 to determine the starting rate of 
fragrance emission. The starting rate is set by pressing button 70 to reduce the fragrance 
emission rate and pressing button 72 to increase the rate. The selected rate is displayed on 
display 74. Once the starting rate is set, the user may press button 84 to choose an ending rate 
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for the fragrance emission in a manner similar to that for setting the starting rate. Once set, the 
dispenser 31 will alter the rate of emission of fragrance over the course of the presentation 
from the set starting rate to the set ending rate. 

By pressing buttons 66a, 66b, and 66c, a user can set the intensity of the red LEDs 40a, blue 
LEDs 40b, and green LEDs 40c, respectively. For instance, by pressing button 66a, the user 
can set the intensity of the red LEDs 40a by first pressing button 82 to set the beginning 
intensity and then pressing button 84 to set an ending intensity. The intensities can be adjusted 
during setting using buttons 70 and 72 to adjust the intensities down and up, respectively. 
Once set, the light array will adjust the intensities of LEDs 40a-40c over the course of the 
presentation. 

Button 64 may be pressed to set the sound to be emitted from speakers 50. Once button 64 has 
been pressed, the user may press any one of buttons 80a-80e to select from different available 
sounds stored in a memory of presentation unit 1 . The user may also set a starting volume for 
the chosen sound by pressing button 82 and then adjusting the volume using buttons 70 and 72 
to decrease or increase, respectively, the starting volume. The ending volume may be set in a 
similar manner by pressing button 84 and then setting the volume again using buttons 70 and 
72. 

Once all of the desired settings have been programmed by the user, the user may press button 
94 to begin the coordinated presentation. The duration of the presentation may be adjusted by 
the number of times the user presses button 94. For instance, the user may press the button 
once to begin a fifteen-minute presentation, but press the button twice to cause presentation 
unit 1 to implement the programmed presentation over a thirty-minute period. 

Of course, the user may set only one of the light array 42, speakers 50, and fragrance dispenser 
31, or combinations thereof to produce the desired effect. Also, Figure 5 merely shows one 
potential embodiment of our invention. More complicated and involved programming systems 
may be provided to give the user enhanced control of the system. Also, the user may also be 
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allowed to load personalized audio files or other formats to play specified sounds. For 
instance, the speakers 50 could be used to play music provided from a radio, CD player, tape 
cassette, MP3 player, and the like using means well known in the art. 

Figure 6 shows a diagrammatic representation of functional units of presentation unit 1. 
Microcontroller 99 is a programmable controller that produces output signals to control the 
emission of light from the LEDs of light array 42, the sounds emitted from speakers 50 of the 
audio system 52, and the amount of fragrance emitted from fragrance dispenser 31. 
Microcontroller 99 produces and outputs the signals to operate these devices according one or 
more programs stored in the memory 98. The signals may be in the form of voltages, coded 
pulses, or other coded signals which control the operation of the various components. The 
programs may be preset in the memory 98 and then selected and activated by a user through 
user control 90. Alternatively, a user may program a personalized program for controlling 
presentation unit 1 using user control 90 and store the program in memory 98 such that 
microcontroller 99 produces the same over the course of the user programmed presentation. 

In running a set program stored in the memory 98, the microcontroller 99 may cause audio 
system 52 to play audio files stored in memory 54 through speakers 50. Also, memory 54 may 
be removed, in which case, memory 98 can serve the same functions of memory 54, depending 
on preferred design considerations. 

Operation of microcontroller 99 can also be activated to produce a presentation according to a 
program stored in memory 98 by a signal from sensor S, as discussed above. 

In addition, presentation unit 1 may include a timing mechanism T. The timing mechanism T 
may be an oscillator, crystal, conventional clock, etc. The timing mechanism T controls the 
operation of microcontroller 99 in accordance with the program from the memory 99. In 
addition, the timing mechanism T may be used to control the length of a presentation of light, 
sound, and aroma set by a program in memory 98, as programmed through user control 90. In 
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addition, in alternative embodiments, a user may use the user control 90 to set the time at 
which a particular presentation stored in the memory 98 will begin. 

The general design of the presentation unit 1 or network-type systems shown in Figures 1-3 
may be varied as necessary while still keeping within the scope of our invention. Similarly, 
the individual components used to construct devices according to our invention may be chosen 
or designed in conformance with known standards by one of ordinary of skill in the art. 
Nevertheless, provided below is a detailed description of preferred components/configurations 
of our invention. 

Fragrance dispensers 

Fragrance dispensers are known in the art. A variety of different types of dispensers may be 
used to construct our invention, including piezoelectrically actuated atomization devices, 
evaporation devices, heat-assisted evaporation devices, and fan-assisted evaporation devices, 
among others. Even within each type of dispenser, variations are possible, as would be 
appreciated by one of ordinary skill in the art. 

Figure 7 shows one preferred system for dispensing fragrance that combines heat and fan- 
assisted evaporation. As shown in Figure 7, an evaporator 100 comprises a bottle 120 
detachably retained therein. The bottle 120 contains an evaporable substance (not shown), 
such as, for example, a liquid formulation including a fragrance. The term "bottle" is used 
herein in its broadest possible sense, including any receptacle, container, pouch, etc., capable 
of holding a fragrance formulation. A raised pattern 130 on one side of the bottle is engaged 
by an opening 140 in a front shell 150 of the evaporator 100, while a similar raised pattern 160 
on an opposite side of the bottle 120 is engaged by a recess 170, in order to secure the bottle 
120 within the evaporator 100. The front shell 150 is sufficiently pliant so that pulling the 
bottle 120 in a downward direction causes the raised patterns 130, 160 to release from the 
opening 140 and the recess 170, thereby enabling removal of the bottle 120 from the 
evaporator 100. Suitable refill bottles are available in a wide variety of liquid formulations 
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from S.C. Johnson & Son, Inc., of Racine, Wisconsin, under the GLADE® PLUGINS® brand 
name. 

The bottle 120 includes a wick 190 for drawing the liquid formulation out of the bottle 120 
and toward an upper portion of the wick 190. A lower portion of the wick 190 is immersed in 
the liquid formulation, and the upper portion of the wick 190 protrudes above the neck of the 
bottle 120. Preferably, the wick 190 is positioned within the bottle 120 by a cap having a 
sheath 210 that encases the upper portion of the wick 190, except for an open area near the tip 
of the wick 190. Alternatively, a cap without a sheath can be utilized. Preferably, the wick is 
about 7 mm in diameter and is constructed of ultra high molecular weight high density 
polyethylene. 

A circuit board 240, connected to a power source (not shown), is electrically connected to a 
heating device 250 and, preferably, also to a fan unit 260. The heating device 250 is disposed 
adjacent the tip of the wick 190 when the bottle 120 is inserted in the evaporator 100. Heating 
the wick 190 enhances the rate at which the liquid formulation evaporates into the surrounding 
environment. Preferably, the heating device 250 is a 1.9 kO, 7 W metal oxide resistor potted 
in a ceramic block. The resistor preferably has PTC (positive temperature coefficient) 
characteristics, meaning that its resistance value increases slightly as the resistor heats up. 
Alternatively, the heating device 250 can comprise one or more other types of resistor heaters, 
a wire-wound heater, a PTC heater, or the like. 

The fan unit 260 is disposed within an upper portion of the evaporator 100. The fan unit 260 
creates an airstream that entrains the evaporated liquid formulation and assists in the 
dispersion of the chemical active into the surrounding environment. A suitable fan unit 260 is 
a 12 V, DC, brushless fan, such as available from Power Logic Tech. Inc., of Taipei-Hsien, 
Taiwan. Alternatively, other DC or AC fans could be utilized, with appropriate adjustments 
to the circuit board 240. 
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The front shell 150 includes a plurality of vents 310 through which the airstream exits the 
evaporator 100. As the airstream exits the evaporator 100 through the vents 310, it entrains 
the evaporated liquid formulation, which rises from the wick 190 through an opening 320 in 
the front shell 150 below the vents 310. 

Optionally, the evaporator 100 also includes an adjustment mechanism 330 that positions the 
upper portion of the wick 190 with respect to the heating device 250. Preferably, the 
adjustment mechanism 330 includes a hollow cylindrical portion 340 that surrounds and 
engages part of the upper portion of the wick 190, preferably at a location where the wick 190 
is encased by the sheath 210. The adjustment mechanism 330 also includes a dial portion 350, 
accessible from outside the evaporator housing 110, for rotating the cylindrical portion 340 
about an axis of rotation. The dial portion 350 preferably is formed integrally with the 
cylindrical portion 340, although it need not be. 

Preferably, a plurality of tapered lugs 360 are provided on the inner surface of the cylindrical 
portion 340. The lugs 360 are widest at their uppermost point, where they come in contact 
with the wick 190, and narrowest near the bottom of the cylindrical portion 340. At then- 
uppermost point, the lugs 360 define a circular opening that is just large enough for the wick 
190 to fit through. The center of this opening is offset relative to the axis of rotation of the 
cylindrical portion 340. 

Rotating the dial portion 350 of the adjustment mechanism 330 causes the wick 190 to move 
toward or away from the heating device 250 in a lateral direction, i.e., in a direction 
substantially perpendicular to the longitudinal axis of the wick 190. 

One of ordinary skill in the art will appreciate that the specific features of the evaporative-type 
device may be varied, while still providing acceptable fragrance dispensing action. In 
addition, a more detailed description of this type of fragrance dispenser may be found in U.S. 
Patent Application No. 10/267,417, filed October 9, 2002. 



DKicnnr.ir> /i«n <vWQKfl7iAi I > 



WO 03/098971 



-20- 



PCT/US03/14769 



Alternatively, and more preferably, the fragrance may be dispensed using an atomizer that 
releases droplets of fragrance into the air. In such a case, a fragrance is supplied in liquid form 
to the dispenser and is atomized in the dispenser by any of various controllable means, for 
example by an orifice plate that is vibrated by a piezoelectric actuator. Examples of 
mechanical atomization devices are shown and described in U.S. Patent Nos. 6,292,196 and 
6,341,732. 

In addition, Figure 8 shows a preferred atomizer for use in our invention. As shown in Figure 
8, a piezoelectrically actuated atomization device 20 generally comprises an atomizer assembly 
34, which includes an orifice plate 37, and a replaceable reservoir assembly 30. The reservoir 
assembly 30 includes a reservoir 31 containing fluid and a wick 56. When one reservoir 
assembly 30 is removed by a user and replaced with another reservoir assembly, the wick 56 
instantaneously delivers fluid to the orifice plate 37. 

The atomization device 20 comprises a housing 22 formed as a hollow plastic shell. A 
horizontal platform 25 extends across the interior of the housing 22. A battery 26 is supported 
by means of support prongs 25a which extend down from the underside of the platform 25 
inside the housing 22. In addition, a printed circuit board 28 is supported on support elements 
25b which extend upwardly from the platform 25. A liquid reservoir assembly 30 is 
replaceably mounted to the underside of a dome-like formation 25 c on the platform 25. 

The liquid reservoir assembly 30 comprises a liquid container 31 for holding a liquid to be 
atomized, a plug 33, which closes the top of the container, and the wick 56, which extends 
from within the liquid container 31 through the plug 33, to a location above the liquid 
container 3 1 . The plug 33 is constructed to allow removal and replacement of the complete 
liquid reservoir assembly 30 from the underside of the dome-like formation 25c on the 
platform 25. Preferably, the plug 33 and the platform are formed with a bayonet attachment 
(not shown) for this purpose. When the replaceable liquid reservoir assembly 30 is mounted 
on the platform 25, the wick 56 extends up through a center opening in the dome-like 
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formation 25c. The wick 56, operates by capillary action to deliver liquid from within the 
liquid container 31 to a location just above the dome-like formation 25c on the platform 25. 

An atomizer assembly 34 is supported on the platform 25 in cantilever fashion by means of a 
resilient, elongated wire-like support 27. As is described more fully in copending U.S. Patent 
Application No. 10/304,215, filed November 26, 2002, assigned to the assignee of this 
invention, in the preferred embodiment, the wire-like support 27 is attached at its ends to 
posts, which protrude upward from the platform 25. The support 27 is shaped such that it 
resiliently supports the lower surface of the orifice plate 37 and a spring housing 39, while a 
spring 43 resiliently presses on the upper surface of the orifice plate 37. (Rather than press on 
the orifice plate 37 itself, the spring 43 may alternatively or additionally press on a member, 
such as an actuator element 35, which is connected to the orifice plate 37.) Together, the 
support 27 and the spring 43 hold the orifice plate 37 in place in a manner that allows the 
orifice plate 37 to move up and down against the resilient bias of the wire-like support 27. 

The atomizer assembly 34 comprises an annularly shaped piezoelectric actuator element 35 
and the circular orifice plate 37, which extends across and is soldered or otherwise affixed to 
the actuator element 35. A construction of a vibrator-type atomizer assembly is per se well 
known and is described, for example, in U.S. Patent No. 6,296,196. Accordingly, the atomizer 
assembly 34 will not be described in detail except to say that when alternating voltages are 
applied to the opposite upper and lower sides of the actuator element 35, these voltages 
produce electrical fields across the actuator element and cause it to expand and contract in 
radial directions. This expansion and contraction is communicated to the orifice plate 37 
causing it to flex so that a center region thereof vibrates up and down. The center region of the 
orifice plate 37 is domed slightly upward to provide stiffriess and to enhance atomization. The 
center region is also formed with a plurality of minute orifices which extend through the 
orifice plate 37 from the lower or under surface of the orifice plate 37 to its upper surface. A 
flange is provided around the center region of the dome. 
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In operation, the battery 26 supplies electrical power to circuits on the printed circuit board 28 
and these circuits convert this power to high frequency alternating voltages. (Of course, in 
other embodiments, power maybe provided by a power cord plugged into an electrical outlet, 
or by other conventional means.) A suitable circuit for producing these voltages is shown and 
described in U.S. Patent No. 6,296,196, noted above. As described in that patent, the device 
may be operated during successive on and off times. The relative durations of these on and off 
times can be adjusted by an external switch actuator 40 on the outside of the housing 22 and 
coupled to a switch element 44 on the printed circuit board 28. In other embodiments, the on 
and off times may be controlled by a preset program, or controlled by a user interface working 
through a processor, such as user control 90 in Figure 5. 

When the atomizer assembly 34 is supported by the support member 27, the flange of the 
orifice plate 37 is positioned in contact with the upper end of the wick 56. The atomizer 
assembly 34 is thereby supported above the liquid reservoir assembly 30 such that the upper 
end of the wick 56 touches the underside of the orifice plate 37, as shown in Figure 9. Thus, 
the wick 56 delivers liquid from within the liquid reservoir 31 by capillary action to the 
underside of the orifice plate 37, which upon vibration, causes the liquid to pass through its 
orifices and be ejected from its opposite side (i.e., the upper surface) in the form of very small 
droplets. 

It will be appreciated from the foregoing that the horizontal platform 25 serves as a common 
structural support for both the liquid reservoir assembly 30 and the atomizer assembly 34. 
Thus, the horizontal platform maintains the liquid reservoir assembly 30, and particularly, the 
upper end of the wick 56, in alignment with the orifice plate 37 of the atomizer assembly 34. 
Moreover, because the atomizer assembly 34 and the orifice plate 37 are resiliently mounted, 
the upper end of the wick 56 will always press against the under surface of the orifice plate 37 
and/or the actuator element 35 irrespective of dimensional variations which may occur due to 
manufacturing tolerances when one liquid reservoir is replaced by another. This is because if 
wick 56 of the replacement liquid reservoir assembly 30 is higher or lower than the wick 56 of 
the original liquid reservoir assembly 30, the action of the spring 43 will allow the orifice plate 
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37 to move up and down according to the location of the wick 56 in the replacement reservoir 
assembly 30, so that the wick 56 will always press against the underside of the orifice plate 37 
and/or the actuator element 35. It will be appreciated that the wick 56 should be of a solid, 
dimensionally stable material so that it will not become deformed when pressed against the 
underside of the resiliently supported orifice plate 37. 

As can be seen in Figure 9, the wick 56 extends from inside the liquid reservoir 31 up through 
the plug 33 in the top of the reservoir 31 to contact the orifice plate 37 and/or the actuator 
element 35 from near the bottom of the liquid reservoir 31. The wick 56 has longitudinally 
extending capillary passages which draw liquid up from within the container 3 1 to the upper 
end of the wick 56. 

The wick 56 preferably includes an integrally formed attachment assembly for securing the 
wick 56 to the plug 33 . Of course, the attachment assembly may be a separate piece affixed to 
the wick 56. The attachment assembly includes a collar 102 having a lower segment 104 of a 
relatively large diameter and an upper segment 106 of a relatively small diameter. The top of 
the lower segment 104 contacts the plug 33 to prevent the wick 56 from moving out of the 
container 3 1. The upper segment 106 frictionally fits into the aperture in the plug 33. 

As can be seen in Figure 9, the upper end of the wick 56 enters into an opening in the bottom 
of the spring housing 39 to supply liquid to a location just below or on the bottom surface of 
the orifice plate 37. The wick 56 is substantially in contact with a flange portion on the 
periphery of the domed portion of the orifice plate 37. The wick 56 may also be in contact 
with the actuator element 35. However, the wick 56 includes a top surface having different 
levels so that a portion of the wick 56 is not in contact with the orifice plate 37 or the actuator 
element 35. This portion provides unobstructed passage to the atmosphere. 

Again, other atomization devices may be substituted as desired in consideration of design 
choices, manufacturing costs, etc. Also, a more detailed explanation of the atomization device 
20 may be found in copending U.S. Application No. 10/412,91 1, filed April 14, 2003. 



BNSDOCID: <WO 0309897 1A1_I_> 



WO 03/098971 



-24- 



PCT/US03/14769 



Control Mechanisms 

As discussed above, the various components for emitting light, sound, and fragrance may be 
configured to work in coordination with each other in any one of a number of ways, as would 
be appreciated by one of ordinary skill in the art. The same is true for implementing the 
control and programming of the various components. Nevertheless, provided below are 
preferred embodiments for configuring and controlling our invention. 

Figure 10 shows a circuit diagram for one control arrangement for operating a presentation 
device 499 that produces a coordinated/combined presentation of light and fragrance. The 
presentation device is powered by a battery 402; however, other sources of power, such as an 
AC current source may be also be used. A power supply 404 draws power from the battery 
402 and then supplies 3.3 volts to the presentation device. In other embodiments, the current 
level (or voltage level) used may be altered, as desired or as necessary for the components to 
be powered. 

A microcontroller (or ASIC) 400 controls the operation of the presentation device 499, and is 
powered by power supply 404. Microcontroller 400 includes a control logic 440 that provides 
the operational instructions to the various elements of the presentation device 499 in 
accordance with input signals or internal programs. The control logic 440 converts received 
signals or runs internal software routines to set the operation of the various elements, including 
an array of LEDs and a fragrance dispenser. 

The control logic 440 sends a signal for controlling the operation of the array of LEDs to LED 
control block 410. When using pulse width modulation to drive and control the LED array, 
the LED control block 410 sets the duty cycles for the LEDs based on the instruction from the 
control logic 440. 

Supply lines 412a-412c supply 3.3 volts across resistors 414a-414c, from power supply 404. 
Resistors 414a-414c in turn power a red LED 416a, a green LED 416b, and a blue LED 416c, 
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respectively. Field effect transistors (FETs) 418a-418c are turned on and off in accordance 
with the respective duty cycles generated by the LED control block 410. Operation of the 
FETs 418a-418c control the LEDs 416a-416c to be activated for the portions of the duty cycle 
set by the LED control block 410. Thus, the intensity and color of the LEDs 416a-416c can be 
varied to produce the desired effects. Typically, pulse width modulation is used to control a 
constant current to be applied to a given diode for a set period of one duty cycle, thus 
controlling the total current applied to the LED over the foil duty cycle. Thus, the diode 
flickers on for the set portion of each duty cycle, and off for the remainder of the duty cycle. 
Of course, this on and off operation is so fast (a typical duty cycle is in the range of a few 
milliseconds) that the color and intensity of the diode appears constant to an observer (with no 
discemable flicker), until the set period of activation over the duty cycle is changed. 

While three LEDs are shown with respect to this embodiment, any number of LEDs may be 
used. In addition, the choice of which color LEDs to provide may be dictated by design 
preferences. The intensity and exact color of the LEDs may be varied by changing the current 
applied to each diode. 

When three colors of LEDs are used, typically mixtures of red, green, and blue LEDs are 
preferred. Generally, one of each color LED will be provided in close proximity to one of 
each other color. With such an arrangement, the exact color of each diode of the set of three 
different colors can be adjusted to create a blended color, for example, amber or purple. This 
blending can be achieved by providing the three diodes in such close proximity that the 
observer only sees the blend of colored lights, rather than each individual diode. Alternatively, 
or in addition, a diffoser may be provided to diffuse the light of the three diodes to produce the 
combined color. In other embodiments, the lights may be projected off of a surface to be 
combined before being viewed by an observer. 

LEDs of a wide array of colors are readily available from lighting manufactures. Also, the 
arrangement and operation of LEDs to achieve a desired presentation would be apparent to one 
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of ordinary skill. Accordingly, a detailed description of specific LEDs and configurations 
which can be used with our invention is unnecessary. 

A piezo frequency generator 420 controls the operation of a fragrance dispenser, which, in this 
case, is a piezoelectrically actuated atomization device. The atomization device typically 
operates to atomize fragrance for an approximately eleven-msec burst at set intervals. The 
piezo frequency generator 420 controls the frequency of the eleven-msec bursts to adjust the 
rate at which the fragrance is dispensed (thus, controlling the potency of the aroma). Again, 
typically, the piezo frequency generator 420 will operate using pulse width modulation. 

A supply line 422 provides power from power supply 404 across resistor 424. The power is 
supplied across resistor 424 to a capacitor 426, causing the voltage stored in the capacitor 426 
to rise to 3.3 volts, at which point the power flow to the capacitor 426 stops and the capacitor 
426 supplies current through transformer 428 to ground, charging the transformer 428. A 
pulse from the piezo frequency generator 420, set in accordance with the instructions from the 
control logic 440, controls the FET 430 to open and close. When FET 430 is closed, the 
current from transformer 428 is pushed through inductor 432, which smooths the current from 
a square wave to a sine-like wave. The current then passes to a piezo 434, causing the device 
to vibrate and to release a puff of fragrance, as discussed above. 

The control logic 440 may be programmed/controlled in any number of ways. The control 
logic 440 may first be controlled via a master/slave switch 442. When switch 442 is set in the 
slave position, control logic 440 is provided with external signals for setting operation of the 
presentation devices 499. For instance, when a plurality of individual presentation device 499 
are being used, one can be designated a master, and the rest slaves. The slave devices receive 
signals from the master dictating the operation of each slave. The signals may be provided 
from the master to the slaves through any one of a number of systems, including infrared 
signals, hard-wired connections, radio signals, and the like. In the control embodiment shown 
in Figure 10, an RF transceiver 448 is provided to send and to receive radio signals. 
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Alternatively, the master device may be a remote control, rather than another presentation 
device 499. 

When switch 442 is in the slave position, the RF transceiver 448 receives an external signal, 
through an antenna 449, from a remote control, a master-designated presentation device 499, 
or the like. That signal is transmitted from the RF transceiver 448 to control logic 440 to set 
the presentation of light and sound through the LED control block 410 and the piezo frequency 
generator 420. When switch 442 is in the master position, the operation of the control logic is 
set by an internal program at this presentation device 499, such that microcontroller 400 acts as 
the master. In this case, the operational program from control logic 440 is sent to the RF 
transceiver 448 and broadcast to slave devices via the antenna 449. 

Alternatively, an auto/manual switch 446 may be operated to override a slave designation by 
switch 442 or a set internal program to allow a user to manually set the fragrance output and 
light show. In this case, a program select switch 444 may be operated by a user to set a light 
show program for the LEDs 416a-416c, a fragrance level to be dispensed by the operation of 
the piezo 434, or a combination thereof. 

Figure 1 1 shows one potential program for operating the control system shown in Figure 10. 
Again, however, this is only one way of implementing control of an embodiment of our 
invention. One of ordinary skill in the art will appreciate that a wide variety of programs may 
be implemented to produce the desired control over the presentation of coordinated light and 
aroma. 

The program starts operation of the device at step SI . At step S2, it is determined whether 
operation of the microntroller 400 is to be set manually by a user or automatically with a set 
program. If manual operation is selected, the program proceeds to step S3. In step S3, the 
setting of the five-position switch 444 is checked to set the duty cycle for operating the piezo 
434. For instance, in a first switch setting, the piezo 434 is activated to release fragrance every 
thirty-six seconds; in a second switch setting, the piezo 434 is activated to release fragrance 
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every twenty-four seconds; in a third switch setting, the piezo 434 is activated to release 
fragrance every eighteen seconds; in a fourth switch setting, the piezo 434 is activated to 
release fragrance every twelve seconds; and in a fifth switch setting, the piezo 434 is activated 
to release fragrance every nine seconds. In step S4, the operation of the master/slave switch 
442 is checked. The system is set such that different preprogrammed light shows are selected 
depending on how many times a user toggles the switch 442. Step S5 sets the light show from 
among an off setting, a variant light show, a strobe setting, emission of red light, emission of 
purple light, emission of blue light, emission of amber light, and emission of white light, 
depending on the toggling of switch 442. 

If the automatic mode is set in step S2, the program proceeds to step S6, in which it is 
determined whether the microcontroller 400 is set as a master or a slave. If it is set as a 
master, the program proceeds to step S7 to enable the RF transceiver to transmit the program 
to slave devices. In step S8, a program selection is checked from among five different 
programs to be selected. The five programs may be selected by setting switch 444. The 
different programs include a "high energy" program in which the piezo 434 is set to emit 
fragrance every nine seconds and the LEDs perform a programmed light show. A "wind 
down" program sets the fragrance device to decrease from a high setting to a low setting over a 
two hour period, and sets the LEDs to change from emission of white light of a high intensity 
to emission of blue light of a low intensity, also over a two hour period. A "calming" program 
begins with a low fragrance emission rate and a blue light, and varies the intensity of both over 
the course of a thirty-minute cycle. A "wake-up" program changes from a low fragrance 
intensity to a high fragrance intensity, and from a low intensity blue light to a high intensity 
white light, over a forty-five-minute period. Also, in the "wake-up" program, the intensities 
(fragrance and light) and colors of a master and slave device proceed in inverse relation to 
each other over the course of the presentation. So, as the color emitted from the LEDs of the 
master changes from white to blue, the color in the slave changes from blue to white. A 
"bounce" program causes a master device to emit purple light and a medium level of fragrance 
for fifteen minutes while the slave devices are shut down. After the fifteen minutes, the master 
shuts down and a slave device emits the purple light and medium level of fragrance. The 
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"bounce" program continues by causing a different device in the master-slave system to 
activate every fifteen minutes, with the other devices lying dormant. 

Of course, a user can adjust the operation of the program by setting switch 442 in the master 
position, setting switch 446 in the manual position, and setting a desired fragrance level and a 
desired lighting scheme with switch 444. 

In step S9, the set program is transmitted to RF transceiver 448 to be sent to the slave devices, 
and LED control block 410 and piezo frequency generator 420, to set the presentation. In step 
S10, the piezo duty cycle is set in piezo frequency generator 420. In step SI 1, the LED duty 
cycles are set in LED control block 410, based on the set presentation. In step S12, if the 
presentation has timed out, the program returns to the start at SI . 

If the slave setting is set at step S6, the program proceeds to step S13, in which RF transceiver 
448 is enabled to receive a signal from a master device. In step S14, the piezo frequency 
generator 420 sets a duty cycle in accordance with a signal received from the master device. In 
step S15, the LED control block 410 sets duty cycles for the LEDs based on the received signal 
from the master device. In step S16, the piezo frequency generator 420 and LED control block 
410 turn off if the RF transceiver 448 times out. In step S17, the program returns to the start. 

Figure 12 shows a circuit diagram of yet another control system for operating a device 
according to our invention. Power is supplied to the system 600 through an AC power source 
660. However, battery power could be used in the place of plug-in AC power sources. A 
voltage conversion device 610 converts the AC voltage from the AC power source 660 to a 
DC voltage. A microprocessor 620 receives power from voltage conversion device 610 and 
controls the operation of system 600 using the received power. The microprocessor 620 is 
controlled by user interface/control 640 (or perhaps a sensor feedback) in any number of ways, 
including internal programs, user input, etc., as explained in more detail above. 
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Based on a control program from the user interface/control 640, the microprocessor 620 sends 
a program signal to LED drivers 630. The LED drivers 630, in turn, control a plurality of 
LEDs to produce a light show, as also discussed in more detail above. The microprocessor 
620 also sends a control signal to fragrance control 650. In this embodiment, the fragrance 
dispenser being controlled is an evaporative-type dispenser. A resistor Rl is heated by a 
current passing across the resistor Rl. Typically, the resistor Rl is placed adjacent an area at 
which a fragrance-containing gel or oil is exposed to air and the heat from the resistor Rl 
causes the fragrance to be vaporized. A switch SCR1 varies the current passing across the 
resistor Rl, thus varying the heat produced by resistor Rl and the rate of vaporization of the 
fragrance. In alternative embodiments, the resistor Rl may be replaced by a fan which is 
controlled by switch SCR1, or an atomization device. Also, switch SCR1 may be replaced by 
an FET in other embodiments. 

Microprocessor 620 may also control a use-up cue 625. The use-up cue 625 tracks the use of 
fragrance control 650 to estimate the time at which the fragrance in the fragrance dispenser is 
likely to be used up. When the use-up cue 625 determines that fragrance has been spent, it 
sends a signal to LED drivers 630 to cause the LEDs to illuminate in a pattern, color, or other 
manner to indicate to a user that it is time to refill or replace a fragrance in the fragrance 
dispenser. 

Again, however, Figure 12 shows only one possible arrangement for configuring and 
controlling a device according to our invention. In addition, separate from the specifics of the 
method for providing control of the system, a plurality of fragrance dispensers may be 
provided, as well as an audio system. The control logic of a processor used to control a device 
according to our invention may be suitably modified to account for and control these 
additional devices, as necessary. 

Many different embodiments may be constructed without departing from the spirit and scope 
of our invention. It should be understood that our invention is not limited to the specific 
embodiments described in this specification. To the contrary, our invention is intended to 



RN^nOHin <WO 03O98971A1 I > 



WO 03/098971 



-31 - 



PCT/US03/14769 



cover various modifications and equivalent arrangements included within the spirit and scope 
of our invention as defined by the claims. The scope of the claims is to be accorded the 
broadest interpretation so as to encompass all such modifications, equivalent structures and 
functions. 

INDUSTRIAL APPLICABILITY 

This invention makes possible an area condition control arrangement wherein the area can be 
provided with light, fragrance, and/or light in a coordinated manner, thereby to achieve an 
overall desired effect in the condition of the area. 
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WE CLAIM: 

1 . An apparatus for producing a combined presentation of light and aroma to 
produce a desired overall sensory effect, the apparatus comprising: 

a fragrance dispenser for dispensing fragrance, the fragrance dispenser being 
refillable and having a fragrance controller for adjusting the rate at which the fragrance 
dispenser dispenses the fragrance; and 

a light source for emitting light, the light source comprising a plurality of LEDs 
of at least two different colors and a light controller for controlling the operation of the 
plurality of LEDs, 

wherein the fragrance controller and the light controller are positioned in a 
single housing. 

2. The apparatus according to claim 1, wherein the fragrance controller and the 
light controller communicate so as to work in synchronization with each other. 

3. The apparatus according to claim 1, wherein the fragrance dispenser 
dispenses fragrance using a piezoelectrically actuated atomization device. 

4. The apparatus according to claim 1, wherein the fragrance dispenser 
dispenses fragrance using a heat-assisted evaporation device. 

5. The apparatus according to claim 1, wherein the fragrance dispenser 
dispenses fragrance using a fan-assisted evaporation device. 

6. The apparatus according to claim 1, further comprising a single on/off power 
switch for operating the fragrance dispenser and the light source. 
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7. The apparatus according to claim 1, further comprising a processor for 
controlling the operation of the light controller and fragrance controller to control the light 
source and the fragrance dispenser to produce a predetermined presentation for a set period of 
time, wherein the predetermined presentation sets the rate at which the fragrance dispenser 
dispenses fragrance over the course of the presentation, and varies at least one of the color and 
intensity of at least one of the plurality of LEDs over the course of the presentation. 

8. The apparatus according to claim 7, wherein the predetermined presentation 
varies the rate at which the fragrance dispenser dispenses fragrance over the course of the 
presentation. 

9. The apparatus according to claim 2, further comprising a programmable 
processor that allows a user to program the operation of the fragrance controller and light 
controller to control both the light source and the fragrance dispenser to produce a desired 
presentation over a set period. 

10. The apparatus according to claim 9, wherein the user may program the 
processor to set (i) the rate at which the fragrance dispenser dispenses fragrance over the 
course of the presentation, (ii) and at least one of the color and intensity of at least one of the 
plurality of LEDs. 

1 1. The apparatus according to claim 1, further comprising a programmable 
processor that allows a user to program the operation of the fragrance controller and light 
controller to control both the light source and the fragrance dispenser to produce a desired 
presentation over a set period of time. 

12. The apparatus according to claim 11, wherein the user may program the 
processor to create a presentation that varies at least one of (i) the rate at which the fragrance 
dispenser dispenses fragrance over the course of the preset presentation, and (ii) at least one of 
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the color and intensity of at least one of the plurality of LEDs over the course of the present presentatic 

13. The apparatus according to claim 1, further comprising a photosensor 
which detects light, wherein the photosensor controls at least one of the fragrance controller 
and light controller to activate the fragrance dispenser and light source, respectively, based on 
a detection by the photosensor of a predetermined amount of light. 

14. The apparatus according to claim 7, further comprising a photosensor 
which detects light, wherein a detection by the photosensor of a predetermined amount of light 
causes the processor to produce the predetermined presentation. 

15. The apparatus according to claim 1, further comprising a motion sensor 
which detects motion, wherein the motion sensor controls at least one of the fragrance 
controller and light controller to activate the fragrance dispenser and light source, respectively, 
based on a detection by the motion sensor of a predetermined amount of motion. 

16. The apparatus according to claim 7, further comprising a timing 
mechanism for measuring time, wherein a user may program the timing mechanism to cause 
the processor to begin the predetermined presentation at a set time. 

17. The apparatus according to claim 1, further comprising an acoustical 
generator for generating sounds. 

18. The apparatus according to claim 17, further comprising (i) a memory for 
storing at least one audio file and (ii) a processor for causing the acoustical generator to 
generate sounds in accordance with the at least one audio file. 

19. The apparatus according to claim 18, wherein the processor is 
programmable so as to allow a user to set control of the acoustical generator, light controller, 
and fragrance controller to produce a desired presentation over a set period of time, wherein 
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the desired presentation sets at least two of (i) the rate at which the fragrance dispenser 
dispenses fragrance over the course of the presentation, (ii) at least one of the color and 
intensity of at least one of the plurality of LEDs, and (iii) the audio file played by the 
acoustical generator. 

20. An apparatus for producing a combined presentation of light and aroma to 
produce a desired overall sensory effect, comprising: 

a fragrance dispenser for dispensing fragrance, the fragrance dispenser being (i) 
refillable and (ii) controllable so as to adjust the rate at which the fragrance dispenser 

dispenses the fragrance; 

a light source for emitting light, the light source comprising a plurality of LEDs 
of at least two different colors and being controllable so as to adjust the operation of the 

plurality of LEDs; and 

a microprocessor for controlling the rate at which the fragrance dispenser 

dispenses fragrance and the operation of the light source. 

21. The apparatus according to claim 20, wherein the fragrance dispenser 
dispenses fragrance using a piezoelectrically actuated atomization device. 

22. The apparatus according to claim 20, wherein the fragrance dispenser 
dispenses fragrance using a heat-assisted evaporation device. 

23. The apparatus according to claim 20, wherein the fragrance dispenser 
dispenses fragrance using a fan-assisted evaporation device. 

24. The apparatus according to claim 20, further comprising a memory, 
wherein the memory stores a program for causing the microprocessor to control the light 
source and the fragrance dispenser to produce a predetermined presentation. 
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25. The apparatus according to claim 24, wherein the predetermined 
presentation sets (i) the rate at which the fragrance dispenser dispenses fragrance over the 
course of the presentation, and (ii) at least one of the color and intensity of at least one of the 
plurality of LEDs. 

26. The apparatus according to claim 24, wherein the predetermined 
presentation varies, over the course of the presentation, at least one of (i) the rate at which the 
fragrance dispenser dispenses fragrance, (ii) the color of at least one of the plurality of LEDs, 
and (Hi) the intensity of at least one of the plurality of LEDs. 

27. The apparatus according to claim 20, wherein the microprocessor is 
programable so as to allow a user to program the operation of both the light source and the 
fragrance dispenser to produce a desired presentation over a set period of time. 

28. The apparatus according to claim 27, wherein the user may program the 
presentation to set at least one of (i) the rate at which the fragrance dispenser dispenses 
fragrance over the course of the presentation, (ii) the color of at least one of the plurality of 
LEDs, and (iii) the intensity of at least one of the plurality of LEDs. 

29. The apparatus according to claim 27, wherein the user may program the 
presentation to vary, over the course of the presentation, at least one of (i) the rate at which the 
fragrance dispenser dispenses fragrance, (ii) the color of at least one of the plurality of LEDs, 
and (iii) the intensity of at least one of the plurality of LEDs. 

30. The apparatus according to claim 20, further comprising a photosensor for 
detecting light, wherein the photosensor controls the microprocessor to activate at least one of 
the fragrance dispenser and light source when the photosensor detects a predetermined amount 
of light. 
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3 1 . The apparatus according to claim 24, further comprising a photosensor for 
detecting light, wherein the photosensor controls the microprocessor to activate the program 
stored in the memory when the photosensor detects a predetermined amount of light. 

32. The apparatus according to claim 20, further comprising a motion sensor 
which detects motion, wherein the motion sensor controls the microprocessor to activate one 
of at least one of the fragrance dispenser and light source, based on a detection by the motion 
sensor of a predetermined amount of motion. 

33. The apparatus according to claim 20, further comprising an acoustical 
generator for generating sounds. 

34. The apparatus according to claim 33, further comprising a memory for 

storing one or more audio files, 

wherein the microprocessor causes the acoustical generator to generate sounds 

in accordance with the one or more audio files. 

35. The apparatus according to claim 34, wherein the microprocessor allows a 
user to program the operation of the acoustical generator, light source, and fragrance dispenser 
to produce a desired presentation. 

36. The apparatus according to claim 35, wherein the user may program the 
presentation to set at least two of (i) the rate at which the fragrance dispenser dispenses 
fragrance over the course of the presentation, (ii) at least one of the color and intensity of at 
least one of the plurality of LEDs, and (iii) an audio file to be played by the acoustical 
generator. 

37. An apparatus for producing a combined presentation of light and aroma to 
produce a desired overall sensory effect, comprising: 
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a plurality of fragrance dispensers for dispensing fragrance, the fragrance 
dispensers each being (i) refillable and (ii) separately controllable so as to adjust the rate at 
which each the fragrance dispenser dispenses fragrance; 

a light source for emitting light, the light source comprising a plurality of LEDs 
of at least two different colors and being controllable so as to adjust the operation of the 
plurality of LEDs; and 

a microprocessor for controlling the rate at which each fragrance dispenser 
dispenses the fragrance and the operation of the light source. 

38. The apparatus according to claim 37, wherein the fragrance dispensers 
dispense fragrance using a piezoelectrically actuated atomization device. 

39. The apparatus according to claim 37, wherein the fragrance dispensers 
dispense fragrance using a heat-assisted evaporation device. 

40. The apparatus according to claim 37, wherein the fragrance dispensers 
dispense fragrance using a fan-assisted evaporation device. 

41 . The apparatus according to claim 37, further comprising a memory, 
wherein the memory stores a program for causing the microprocessor to control the light 
source and the plurality of fragrance dispensers to produce a predetermined presentation. 

42. The apparatus according to claim 41, wherein the predetermined 
presentation sets (i) at least one designated fragrance dispenser of the plurality of fragrance 
dispensers to dispense fragrance, (ii) the rate at which the at least one designated fragrance 
dispenser dispenses fragrance over the course of the presentation, and (iii) at least one of the 
color and intensity of at least one of the plurality of LEDs. 

43. The apparatus according to claim 42, wherein the predetermined 
presentation varies, over the course of the presentation, at least one of (i) the rate at which the 
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at least one designated fragrance dispenser dispenses fragrance, (ii) which fragrance 
dispensers are designated to dispense fragrance, (iii) the color of at least one of the plurality of 
LEDs, and (iv) the intensity of at least one of the plurality of LEDs. 

44. The apparatus according to claim 37, wherein the microprocessor is 
programable so as to allow a user to program the operation of both the light source and the 
plurality of fragrance dispensers to produce a desired presentation over a set period of time. 

45. The apparatus according to claim 44, wherein the presentation sets at least 
one of (i) at least one designated fragrance dispenser of the plurality of fragrance dispensers to 
dispense fragrance over the course of the presentation, (ii) the rate at which the at least one 
designated fragrance dispenser dispenses fragrance over the course of the presentation, (iii) the 
color of at least one of the plurality of LEDs, and (iv) the intensity of at least one of the 
plurality of LEDs. 

46. The apparatus according to claim 45, wherein the use may program the 
presentation to vary, over the course of the presentation, at least one of (i) which or fragrance 
dispensers are designated to dispense fragrance, (ii) the rate at which the at least one 
designated fragrance dispenser dispenses fragrance, (iii) the color of at least one of the 
plurality of LEDs, and (iv) the intensity of at least one of the plurality of LEDs. 

47. A method for presenting, in an enclosed area such as a room, a combined 
presentation of light sound and aroma to produce a desired overall sensory effect on persons 
within the room, said method comprising the steps of providing in said room a plurality of 
controllable lamps, controllable acoustical generators and controllable fragrance dispensers 
and controlling the operation of said lamps, acoustical generators and fragrance dispensers in 
an integrated manner to produce the desired sensory effect. 
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48. A method according to claim 47, wherein said step of controlling includes 
transmitting of control signals to individual ones of said lamps, speakers and fragrance 
generators. 

49. A method according to claim 48, wherein said control signals are generated 
by use of a control program. 

50. Apparatus for presenting, in an enclosed area such as a room, a combined 
presentation of light sound and aroma to produce a desired overall sensory effect on persons 
within the room, said apparatus comprising a plurality of controllable lamps, controllable 
acoustical generators and controllable fragrance dispensers, all located in said room, and a 
programmed controller, said controller being programmed and connected to control the 
operation of said lamps, acoustical generators and fragrance dispensers in an integrated manner 
to produce said desired sensory effect. 

51. Apparatus according to claim 50, wherein said controller is constructed and 
connected to transmit control signals to individual ones of said lamps, speakers and fragrance 
generators. 

52. A method according to claim 51, wherein said controller is configured to 
be operated according to a control program. 

53. The apparatus according to claim 1, further comprising at least one of a 
sound sensor for sensing sound levels, a motion sensor for sensing objects moving relative to 
the apparatus, and a fragrance sensor for sensing fragrance levels in the air, 

wherein the at least one sensor controls at least one of the fragrance controller 
and light controller to activate the fragrance dispenser and light source, respectively. 
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54. The apparatus according to claim 20, further comprising at least one of a 
sound sensor for sensing sound levels, a motion sensor for sensing objects moving relative to 
the apparatus, and a fragrance sensor for sensing fragrance levels in the air, 

wherein the at least one sensor controls the microprocessor to activate the 
program stored in the memory. 
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